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Executive Summary 
 
The purpose of this paper is to investigate elective certification specifically as it 
pertains to the Process Engineering II capstone project assigned at the University of 
Akron in the Spring Semester of 2015.  Similarities between elective certification and the 
American Institute of Chemical Engineers Code of Ethics will be noted.  For the purpose 
of this project a false company PRO-D-ZINE was defined.  The goal is to design an 
economical project for Gulf Brewing Company to produce and sell non-alcoholic (NA) 
beer.  The design is an add-on to the existing plant in Akron, OH and therefore the 
design can assume a feed of freshly brewed alcoholic beer, known as Prairie Premium.  
Special attention should be given to the market of the beer, safety, and environmental 
effects.  It is assumed that the plant is already ISO 9000:2005 certified so that the 
process for certification need only be completed for the additional proposed design. 
It is the official suggestion of PRO-D-ZINE that The Gulf Brewing Company take 
the steps to officially add the non-alcoholic beer process to their existing quality 
management system, obtain ISO 14001:2004 certification by implementing an 
environmental management system, and begin the process of being certified by OSHA 
to be a part of their Voluntary Protection Program. 
This honors project is unique because the research and investigation was not 
conducted in the lab but rather pertained to existing standards in the field.  I learned a 
great deal about the purpose and benefits of elective certification that can be utilized in 
my professional career as a way to make the places I worker safer and more efficient.  
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Purpose 
 
The purpose of this paper is to investigate elective certification specifically as it 
pertains to the Process Engineering II capstone project assigned at the University of 
Akron in the Spring Semester of 2015.  The standards for certification are those needed 
to obtain certification in International Organization for Standardization’s 9000:2005 
Quality Management standard.  The ethics of a Chemical Engineering position as it 
pertains to the project will also be presented and similarities between elective 
certification and the American Institute of Chemical Engineers Code of Ethics will be 
noted.  
Problem Statement 
 
For the purpose of this project a false company PRO-D-ZINE was defined.  The 
goal is to design an economical project for Gulf Brewing Company, a company that PRO-
D-ZINE recently gained a controlling interest in, to produce and sell non-alcoholic (NA) 
beer.  The design is an add-on to the existing plant in Akron, OH and therefore the 
design can assume a feed of freshly brewed alcoholic beer, known as Prairie Premium.  
Special attention should be given to the market of the beer, safety, and environmental 
effects.  See Appendix A for the original documents [1].  It is assumed that the plant is 
already ISO 9000:2005 certified so that the process for certification need only be 
completed for the additional proposed design. 
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Proposed Process Flow Diagram 
Figure 1. Proposed PFD for the NA beer process. 
 
 
5 
 
Process Description 
 
 The proposed process, pictured in Figure 1, begins with a feed of pre-existing beer, 
Prairie Premium, being split and fed to a mixer used near the end of processing and a 
membrane separator.  The membrane captures beer aromas which will then be condensed to a 
liquid and fed to the same mixer as the original beer.  The remainder of the beer left after the 
aromas are collected then flows through the bottom of the membrane separator and enters a 
stripping column.  The stripping column utilizes water; the top contains a water/ethanol 
mixture and the bottom contains a NA beer intermediate.  The NA beer intermediate enters a 
mixer where it is combined with the original beer and aromas to create a NA beer with a 
volume percent of half of one percent [11]. 
Background 
 
The consumption of non-alcoholic beer can be traced back to the middle ages.  During 
this time, in Europe, the water was contaminated and non-alcoholic beer was a safer 
alternative because the process of making NA beer required boiling the water.  NA beer 
allowed for large quantities to be consumed without intoxicating the consumer.  During 
Prohibition NA beer once again grew in popularity [10]. 
Economics 
In 2008 and 2009 the introduction of low calorie, low alcoholic beers introduced by 
companies like The Miller Brewing Company and Anheuser-Busch InBev dramatically changed 
the US market.  By 2010 the US market accounted for 55% of the total NA beer sales.  Recently 
there has been a dip in the market with a drop of 14 million liters between 2011 and 2012.  The 
 market for NA beer in the US is becoming saturated with 0% growth in the market between 
2011 and 2012 [2]. 
Figure 2. Liters of Low and non-alcoholic beer production
However, there appears to be an untapped market in the form of nursing mothers.  In 
2010 the US Department of Health and Human Services launched a “baby
and has encouraged hospitals to 
an increased focus on breastfeeding by making “baby friendly” certification a federal goal.  
Encouraging breastfeeding at hospitals is a consequence of UNICEF and the World Health 
Organization’s 1991 campaign entitled the Baby
research reporting that breast-fed babies have lower rates of illness including childhood 
leukemia, diabetes, and sudden infant death syndrome.
 in U.S. [2] 
-friendly” campaign 
implement changes like immediate mother-baby contact and 
-Friendly Hospital Initiative that is based on 
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In 2011 the CDC reported that 79% of moms began breastfeeding, 49% of moms 
continued breastfeeding to six months, and 27% of moms breastfed for the entire year.  The 
2011 CDC report fails to meet the US government’s goals of 80% of moms beginning 
breastfeeding, 60% of moms continuing breastfeeding to six months, and 34% of moms 
breastfeeding for the entire year [3]. 
One problem new mothers have is the inability to create enough breast milk to support 
their child and that is where NA beer can make the difference.  Barley, from which it is assumed 
our beer is produced, contains a polysaccharide that stimulates the milk ducts in nursing 
mothers encouraging a “let-down” effect, which can then increase breast milk production.  
However, alcohol is known to have negative effects on newborns and children.  A baby’s small 
size and inability to eliminate alcohol from their systems makes any alcohol ingested 
dangerous.  In a study where a mother had one alcoholic beer per day the breastfed infant 
showed delays in motor development and poor sleep patterns [4].  Additionally, alcohol 
actually decreases milk production in a nursing mother [4]. Studies show that the alcohol in 
breast milk is directly proportional to blood alcohol levels and that levels less than or equal to 
0.5% have an innocuous effect on infants making NA beer safe for mom and baby [5]. 
According to the Ohio Revised Code no beer in Ohio may be sold as a “low alcohol 
beverage” unless it has 0.5% alcohol by volume or less.  For this reason, and because our target 
market is US mothers who have chosen to breastfeed, we have chosen to add on to our existing 
plant in Akron, OH.  The CDC reported that there were about 4 million live births in 2013.  The 
pregnancy rate, 102.1/1,000 women is the lowest it has been in the past 30 years with the 
 exception of 1997 when the pregnancy rate was 101
has a small standard deviation leading to a nearly constant birthrate throughout the years
Figure 3. Birth rate in United States [
The plan is to enter the market assuming 4
beer in 6-packs every two weeks for one year.
NA beer from our stock of Prairie Premium
will justify the project based on a range of 12% to 20% IRR.  Based on Big Boss’s advice we will 
base our initial economic analysis on Prairie Premium’s profit of $5.00/BBL before analyzing the 
expected profit of NA beer at $8 to $10/BBL. Additionally, we will consider the sales 
department’s expected cost of $840,000 over 4 years to advertise for a new beer in our 
economic analysis [1]. 
 
.6/1,000 women, however, the birth rate 
6]. 
% of mothers would use our product, purchasing the 
  This means we will need to produce 8.9
. To satisfy Big Boss, CEO Brewsky, and the managers we 
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 million liters of 
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ISO 9000:2005 
 
Background 
The International Organization for Standardization began as the International 
Federation of the National Standardizing Associations which had a focus on mechanical 
engineering but the group was disbanded in 1942 during World War II.  Four years later, in 
1946, delegates from 25 countries met in London at the Institute of Civil Engineers and decided 
to construct The International Organization for Standardization, “to facilitate the international 
coordination and unification of industrial standards”.  The organization even chose a 
standardized shorthand name, ISO, from the Greek word, “isos” meaning equal. The use of ISO 
eliminated any confusion that may arise from the translation of the organization’s full name 
into different languages which would lead to different acronyms.  ISO officially began 
operations in February of 1947 [9]. 
Today, they have over 19,500 International Standards covering technology and 
manufacturing with members from 163 countries.  Standards are designed to benefit vendors, 
manufactures, consumers, professionals, and the government.  Each standard is the result of a 
six stage process.  The process begins with the proposal stage during which a need for the 
suggested standard is determined and members willing to work on the standard are identified.  
Next, the standard continues onto the preparatory stage where a draft is created. The third 
step, the committee step, requires the standard to be sent out for comments.  After the 
comments are received and processed the Draft International Standard (DIS) is developed.  
Next, the DIS is sent out to members to be voted on for the enquiry stage.  If the DIS does not 
receive 75% of the vote it is again sent through the committee step, however, if the DIS does 
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receive 75% or more of the vote it can move on to the approval stage.  During the approval 
stage the Final Draft International is sent out and voted on, if the Final Draft receives 75% or 
more of the vote the standard is sent to the ISO Central Secretariat for publication [8]. 
International Standards Organization (ISO) certification ensures that products are made 
safely and efficiently and that services are reliable, high in quality, and safe.  ISO certification 
allows companies to emerge into the international market making sales to foreign countries 
possible while attempting to minimize cost, errors, and waste while also maximizing 
productivity and allowing for international growth in the future [9]. The ISO certifications that 
apply to this process are 9000 (Quality) and 14000 (Environmental).  
Scope 
 According to ISO the 9000:2005 certification is applicable to organizations seeking to 
improve themselves by the implementation of a quality management system (QMS) or those 
looking for confirmation from suppliers that products meet the outlined specifications.  This 
standard is also useful for users of products, anyone concerned about the mutual 
understanding of quality management terms, internal and external companies that perform 
assessments or provide training on QMS, or those who develop similar or related standards 
[12]. 
Rationale 
The purpose of a QMS, as defined in the ISO 9000:2005 standard, is to help 
organizations ensure they are producing a quality product so that customers can be satisfied.  A 
QMS urges a company to better understand customer requirements and to more precisely 
determine the process used to produce the customer’s product so that the process can be 
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better controlled.  The system can also serve as the foundation for continual improvement 
projects which may help save money, enhance process effectiveness, and grow customer 
satisfaction [12]. 
Requirements 
The standard suggests that the following steps should be followed to establish and 
implement a QMS [12]: 
a) “Determining the needs and expectations of customers and other interested 
parties; 
b) Establishing the quality policy and quality objectives of the organization; 
c) Determining the processes and responsibilities necessary to attain the quality 
objectives; 
d) Determining and providing the resources necessary to attain the quality 
objectives; 
e) Establishing methods to measure the effectiveness and efficiency of each 
process; 
f) Applying these measures to determine the effectiveness and efficiency of each 
process; 
g) Determining means of preventing nonconformities and eliminating their 
causes; 
h) Establishing and applying a process for continual improvement of the quality 
management system.” 
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 By using the example of running a theoretical bakery that makes cookies each 
requirement can be more fully explained.  Simply, the purpose of ISO certification is to verify 
that an organization operates in reality the same way the organization reports the operations 
on paper.  ISO certification authenticates that a company actually does what they wrote down.  
a) The bakery management can analyze cookie sales and ask for customers to fill out 
surveys to better define what they want.  Management should also ensure that the final 
product and prep work involved follow all applicable laws and sanctions.   It is important 
to remember that ISO 9000 does not dictate what is made or how, that is defined by the 
customer and bakery. 
b) To create the quality policy the bakery management must decide what measureable 
quality objectives they would like to track and what ranges are deemed acceptable.  
Possible key performance indicators could be the number of cookies sold, percent of 
internal scrap, percent of defects, or percent of customer complaints.  If the QMS is 
thought of as a small business within the bakery the quality policy would serve as the 
QMS’s mission statement.  A standard quality policy consists of a short paragraph 
outlining a pledge to follow the specifications as outlined by the QMS and a promise to 
commit continuous improvement.  
c) To attain quality objectives work instructions need to be clearly defined.  At the bakery 
the work instructions would be a detailed document outlining prep, materials needed, 
recipe, baking, cooling, storage, clean up, and sanitization instructions. 
d) To make the cookies the ingredients defined in the work instructions are needed.  To 
ensure workers can efficiently perform their job they must have access to the resources 
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required to do so.  It is the bakery’s responsibility to ensure they have all the necessary 
ingredients.  
e) To measure the key performance indicators outlined in the company policy a method of 
measurement must be established.  At the bakery a count could be kept by the manager 
to track the percent of internal scrap and percent of defects.  A database for sales could 
track total sales and an additional database for complaints could measure the 
percentage of complaints received compared to total sales.  
f) For the measurements to be effective they must be successfully implemented.  The 
databases would have to be built and utilized and managers would have to be trained. 
g) Once the cause of internal scrap or defects is identified the problem should be fixed 
immediately to improve process efficiency.  Maybe a faulty oven is to blame; it should 
then be replaced 
h) An important part of ISO 9000 certification is a commitment to continual improvement.  
Continuous improvement can be accomplished by expanding the customer complaint 
database to also include customer suggestions allowing the bakery to better serve 
clients and in turn, improve performance. 
The Process 
 According to ISO the definition of a process is, “any activity, or set of activities, that uses 
resources to transform input to outputs”.  The intention of this standard is to inspire 
organizations to adopt the defined, “process approach” in the hopes of simplifying the 
managing of interactions between processes used throughout the business.  The integral 
 portions of the, “process approach” 
monitoring of the satisfaction levels of parties effected.
Figure 4. Model of “process approach” based QMS
Quality Policy 
The development of a QMS system under ISO standards requires the definition of a 
quality policy and quality objectives to 
responsible use of resources.  Objectives must be measureable, coordinated with a 
commitment to continual improvement, and consistent with t
successful completion of quality objecti
effected parties by having a positive impact on product quality, effectiveness of operations, and 
financial performance.  
The Role of Management 
A QMS requires a positive environment and
successful.  According to the 9000:2005 standard top management is required to, “
include the inputs from interested parties and the 
  The process is illustrated in Figure 4.
 
 [12]. 
outline anticipated results and to serve as a guide for the 
he established quality policy.  The 
ves can increase satisfaction and the confidence of 
 the support of top management to be 
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to establish 
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and maintain the quality policy and quality objectives of the organization; to promote the 
quality policy and quality objectives throughout the organization to increase awareness, 
motivation and involvement; to ensure focus on customer requirements throughout the 
organization; to ensure that appropriate processes are implemented to enable requirements of 
customers and other interested parties to be fulfilled and quality objectives to be achieved; to 
ensure that an effective and efficient quality management system is established, implemented 
and maintained to achieve these quality objectives; to ensure the availability of necessary 
resources; to review the quality management system periodically; to decide on actions 
regarding the quality policy and quality objectives; to decide on actions for improvement of the 
quality management system” [12]. 
Documentation  
The most valuable component of ISO certification is the documentation required 
because it guarantees that processes are repeatable increasing reliability that an organization 
can meet a customer’s specifications.  Documentation can also be updated to reflect 
improvement made to a process and provides a history so that improvement can be charted 
and evaluated.  It is the goal of ISO that instead of organization viewing documentation as a 
means to an end to be certified that instead, it is used in a way that can add value to the 
organization.  The documentation suggested for ISO 9000:2005 is as follows: “documents that 
provide consistent information, both internally and externally, about the organization's quality 
management system; such documents are referred to as quality manuals; documents that 
describe how the quality management system is applied to a specific product, project or 
contract; such documents are referred to as quality plans; documents stating requirements; 
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such documents are referred to as specifications; documents stating recommendations or 
suggestions; such documents are referred to as guidelines; documents that provide information 
about how to perform activities and processes consistently; such documents can include 
documented procedures, work instructions and drawings; documents that provide objective 
evidence of activities performed or results achieved; such documents are referred to as 
records”.  Though the standard does not require any specific form it does require that an 
appropriate amount of documentation exists to ensure an auditor that a QMS is in place and 
functioning properly. [12] Examples of ISO documentation can be found in Appendix B [13].  
Evaluation  
Once a QMS is implemented with all the appropriate support from management and 
documentation an organization has to evaluate their system.  There are four main questions 
that must be asked of every process during evaluation [12]: 
1. “Is the process identified and appropriately defined? 
2. Are responsibilities assigned? 
3. Are the procedures implemented and maintained? 
4. Is the process effective in achieving the required results?” 
The purpose of audits are to assess the value of the QMS, investigating which requirement have been 
completed and identifying areas of improvement.  There are three different kinds of audits that can be 
conducted: first party, second party, and third party audits.  First party audits are conducted for internal 
purposes only by the organization itself.  Second party audits are conducted on behalf of the customer 
by the customer.  Third part audits are conducted for certification purposes by external, independent 
organizations.  Because ISO certification is elective, a bulk of the enforcement of the standard between 
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second and third party audits comes from within the organization, more specifically the top 
management.  It is management’s responsibility to conduct regular first part audits ensuring the 
efficiency, effectiveness, suitability, and adequacy of the established QMS [12]. 
 It is the goal of audits that areas for improvement of the QMS will be identified however the 
standard has suggested steps to guarantee that improvements are properly documented so that ISO 
certification is not nullified by changes. ISO suggests, “analyzing and evaluating the existing situation to 
identify areas for improvement; establishing the objectives for improvement; searching for possible 
solutions to achieve the objectives; evaluating these solutions and making a selection; implementing the 
selected solution; measuring, verifying, analyzing and evaluating results of the implementation to 
determine that the objectives have been met; formalizing changes.” [12] 
NA Beer Process 
For the scope of this project it is assumed that the plant is already ISO 9000:2005 certified 
that the process for certification need only be completed for the additional proposed design 
meaning that additional documentation would be required to update the ISO certification but a 
QMS is already in existence and the rest of the plant is appropriately represented in the system.  
The addition to the plant would require work instructions for each of the unit operations 
installed: the membrane separator, distillation column, and mixer.    There would also need to 
be a document outlining the NA beer process detailing the purpose of each piece of equipment 
and the safety precautions applicable to each.  Think back to the bakery example; the NA beer 
process needs to have the applicable recipe clearly defined.  The documentation would need to 
be added to the QMS, all employees would need to be made aware of the change, and the new 
section should then be included in all audits.  In the bakery example this would be building the 
database and training managers.  For the NA beer process it is assumed that the customer 
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requirements would be comparable to the Ohio Revised Code which specifies that no beer in 
Ohio may be sold as a “low alcohol beverage” unless it has less than or equal to 0.5% alcohol by 
volume.  Additionally, customer feedback from marketing surveys and taste tests could be used 
to better define what the customers want.  Customer requirements can be amended as 
suggestions received from the database are processes and implmeted. 
ISO 14001: 2004 
 
 The “sister” standard to ISO 9000 is also applicable to the goals of this project where 
there should be a focus on environmental impact.  ISO 14001:2004 addresses environmental 
issues and, similarly to 9000:2005, suggests how a company can create, maintain, and improve 
an environmental management system (EMS).  This standard can also be certified.  It is unique 
for an environmental certification because it does not define requirements for environmental 
performance but rather outlines steps that any company can use to set up an effective EMS.  
The benefits of ISO 14001:2004 certification include: reduced cost for waste management and 
distribution, decreased consumption of raw materials and energy, and an improved company 
image. [13] 
 According to ISO a QMS and EMS can be integrated to better facilitate planning and the 
use of resources.  Audits can be carried out together as well saving time and money [12]. 
Other Types of Elective Certification 
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VPP 
 The Occupational Safety & Health Administration (OSHA) offers an elective certification 
in the form of their Voluntary Protection Program (VPP) with a goal of promoting work-site 
based health and safety.  Officially started in 1982, VPP allows OSHA, management, and 
workers to establish a cooperative relationship at sites that have implemented a 
comprehensive safety and health management system.  Certification of an organization’s VPP is 
OSHA’s way of officially recognizing, “the outstanding efforts of employers and employees who 
have achieved exemplary occupations safety and health”. [14] 
 The legislative support for VPP can be found in the Section (2)(b)(1) of the Occupational 
Safety and Health Act of 1970 which states Congress’s intention, "to assure so far as possible 
every working man and woman in the Nation safe and healthful working conditions and to 
preserve our human resources - by encouraging employers and employees in their efforts to 
reduce the number of occupational safety and health hazards at their places of employment, 
and to stimulate employers and employees to institute new and to perfect existing programs 
for providing safe and healthful working conditions." [14] 
 VPP sets performance based criteria, invites organizations to apply, and then OSHA 
assesses those who apply with a comprehensive onsite evaluation.  Participants are re-
evaluated every three to five years and are exempt from OSHA programmed inspections.  Sites 
can be qualified at one of three levels: Star, Merit, or Demonstration.  According to OSHA the 
requirements for each level are as follows: “Star: Recognition for employers and employees 
who demonstrate exemplary achievement in the prevention and control of occupational safety 
and health hazards the development, implementation and continuous improvement of their 
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safety and health management system; Merit: Recognition for employers and employees who 
have developed and implemented good safety and health management systems but who must 
take additional steps to reach Star quality; Demonstration: Recognition for employers and 
employees who operate effective safety and health management systems that differ from 
current VPP requirements. This program enables OSHA to test the efficacy of different 
approaches.” [14] 
 VPP benefits OSHA because they gain ambassadors embodying a commitment to work-
site health and safety.  VPP benefits certified organizations by reducing injuries and illness 
which in turn increases profits. 
Responsible Care  
 The American Chemistry Council offers a comparable elective certification to ISO 
9000:2005 entitled Responsible Care Management System.  Responsible Care standards are 
organized to follow a simple, “Plan-Do-Check-Act”, philosophy.  This philosophy requires 
organization to plan – identifying and evaluating potential risks and hazards and then 
establishing objectives; do- completing objectives; check – evaluate progress; and finally act –
internally auditing the system making sure to check for areas of improvement.  The goal of 
Responsible Care is to enable companies to achieve higher standards of performance in areas 
like community awareness, emergency response, distribution, security, employee health and 
safety, prevention of pollution, and process and product safety all while increasing the value of 
the business. [15] 
 To be certified for a Responsible Care Management System a mandatory audit 
conducted by an independent accredited third party must be completed.  Certification must be 
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re-evaluated every three years.  There are two options for certification.  The first is, “RCMS® 
certification, which verifies that a company has implemented the Responsible Care 
Management System”.  The second is, “RC14001®, which combines Responsible Care and ISO 
14001 certification into a single, cost-effective process.” [15] 
 
ISO and Ethics 
 
AIChE was founded in 1908 by William M. Booth, Arthur D. Little, Charles F. McKenna, 
Richard K. Mead, John C. Olsen, and William H. Walker.  It was important to the founders to 
differentiate chemical engineers from industrial chemists.  One year later membership grew to 
101.  Today, AIChE serves as the world’s leading organization for chemical engineers.  Their 
vision is to provide value as the global leader for the chemical engineering profession, applying 
chemical engineering knowledge to society’s problems, while serving as a life-long resource for 
professional and personal growth, and security for professionals in the field.  AIChE’s mission, 
according to their website is to, “promote excellence in chemical engineering education and 
global practice, advance the development and exchange of relevant knowledge, uphold and 
advance the profession's standards, ethics and diversity, enhance the lifelong career 
development and financial security of chemical engineers through products, services, 
networking, and advocacy, stimulate collaborative efforts among industry, universities, 
government, and professional societies, encourage other engineering and scientific 
professionals to participate in AIChE activities; advocate public policy that embraces sound 
technical and economic information and that represents the interest of chemical engineers, 
22 
 
facilitate public understanding of technical issues; and achieve excellence in operations of the 
Institute.” [7] 
One of the most important contributions the organization has made to the professional 
community was the establishment of the AIChE Code of Ethics.  The Code of Ethics serves as a 
guide to young and seasoned engineers reminding everyone to practice their professional 
degree in a safe, responsible manner.   
The AIChE Code of Ethics calls on members to “uphold and advance the integrity, honor, 
and dignity of the engineering professions” by: 
“Being honest and impartial and serving with fidelity their employers, their 
clients, and the public; striving to increase the competence and prestige of the 
engineering profession; using their knowledge and skill for the enhancement of 
human welfare.” 
And to achieve these goals members are asked to: 
“Hold paramount the safety, health and welfare of the public and protect the 
environment in performance of their professional duties.  Formally advise their 
employers or clients (and consider further disclosure, if warranted) if they 
perceive that a consequence of their duties will adversely affect the present or 
future health or safety of their colleagues or the public. Accept responsibility for 
their actions, seek and heed critical review of their work and offer objective 
criticism of the work of others.  Issue statements or present information only in 
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an objective and truthful manner.  Act in professional matters for each employer 
or client as faithful agents or trustees, avoiding conflicts of interest and never 
breaching confidentiality.  Treat fairly and respectfully all colleagues and co-
workers, recognizing their unique contributions and capabilities.  Perform 
professional services only in areas of their competence.  Build their professional 
reputations on the merits of their services.  Continue their professional 
development throughout their careers, and provide opportunities for the 
professional development of those under their supervision.  Never tolerate 
harassment.  Conduct themselves in a fair, honorable and respectful manner.” 
[7] 
At first it may seem that ethics and ISO could overlap.  ISO standards do not state that they are 
related to any kind of code or claim to be supported by any other organizations, however, there 
seems to be overlap anyway.  According to the AIChE Code of Ethics an engineers should, 
“Accept responsibility for their actions, seek and heed critical review of their work and offer 
objective criticism of the work of others.” And engineers should also, “Continue their 
professional development throughout their careers, and provide opportunities for the 
professional development of those under their supervision.” Both of these directives are 
exemplified by ISO 9000:2005 with a goal to help organizations ensure they are producing a 
quality product so that customers can be satisfied.  ISO 9000 requires engineers to accept 
suggestions from auditors, both internal and external, so that a process can be improved.  
Additionally, applying for ISO certification and mastering the skills required to properly run a 
QMS would serve as a continuance to engineer’s education since elective standards are not 
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covered in a typical curriculum during college.  ISO 14001:2004 can be directly connected to the 
point that all chemical engineers should, “Hold paramount the safety, health, and welfare of 
the public and protect the environment in performance of their professional duties,” by 
ensuring that an organization is conducting itself in an environmental conscience way. 
 It is the hope of AIChE that all members follow the code of ethics to advance the 
profession a positive way and working for an organization certified for ISO 9000 and 14001 
provides an opportunity for those employed to rise to the occasion. 
Conclusion 
 
 At first glance one may think of elective certification as an unnecessary nuisance that 
would serve as a waste of time and resources, however, after developing a deeper 
understanding of the purpose of elective certification one should also see the benefits.  
Whether hoping to be certified by ISO, OSHA, of the American Chemical Council, the one thing 
they all have in common is that their programs are designed to benefit the certifier and the 
organization by improving the company’s overall efficiency and decreasing safety hazards. 
 According to the problem statement this project assumes that the plant is already ISO 
9000:2005 certified so an update to the ISO QMS would be the only thing required, however, in 
the future The Gulf Brewing Company could investigate Responsible Care certification if they 
are planning on only selling their beer domestically.  ISO 14001:2004 certification should also 
be obtained however because the standard is marketed as the “sister” standard to ISO 9000 it 
is reasonable to assume that the addition of an EMS to the existing QMS would take little effort 
but benefit the company, and environment, greatly. The problem statement stresses the 
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importance of safety and with this in mind it is suggested that the Gulf Brewing Company begin 
working with OSHA to attain VPP certification fully committing to the health and safety of 
employees.  Additionally, the ethical consequences of elective certification should be evaluated.  
The chemical engineers working at Gulf Brewing Company need to conduct themselves to in a 
way that will allow them to, “uphold and advance the integrity, honor, and dignity of the 
engineering professions” and the additional certification provides them opportunities to further 
educate themselves and to record their commitment to promoting the wellbeing of themselves 
and their fellow workers while respecting the environment.   
For these reasons it is the official suggestion of PRO-D-ZINE that The Gulf Brewing 
Company take the steps to officially add the non-alcoholic beer process to their existing quality 
management system, obtain ISO 14001:2004 certification by implementing an environmental 
management system, and begin the process of being certified by OSHA to be a part of their 
Voluntary Protection Program. 
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PRO-D-ZINE 
2015 Hops&Brew Way 
Akron, OHIO 44325 
2015-01-15 
 
INTERNAL MEMORANDUM 
 
CONFIDENTIAL 
 
TO:                  Chemical&Biomolecular Engineering PD2 Class of 2015 
FROM:            C.O. Owner 
CC:    Anita Brewsky 
SUBJECT:      NON-ALCOHOLIC BEER FOR GULF BREWING COMPANY 
It's good to have all of you on board at PRO-D-ZINE.  With you on staff, we now have the 
resources to investigate Big Boss's pet project. 
 
Since gaining a controlling interest in Gulf Brewing, Big Boss has tried to convince the 
brewery managers that a non-alcoholic (NA) beer can be made economically and sold at a 
profit.  The brewery managers, however, have resisted entry into the NA beer market, citing a 
study ("flawed" according to Big Boss) that concluded that the NA beer market was not 
lucrative, and would require too much start-up investment. 
 
Gulf Brewing CEO, Anita Brewsky, has assured Big Boss that she will fully support an 
economical project. 
 
Your assignment is to define an economical project for Gulf Brewing to produce and sell 
non-alcoholic (NA) beer, and to determine the economic potential of Gulf Brewing's entry 
into the NA beer market. 
 
Big Boss has high expectations that you will prove to the managers that it can be done. In 
addition to economic potential, I ask you to consider the environmental effects (carbon 
footprint) of the proposed project. Last but definitely not least: 
 
SAFETY IS #1 PRIORITY!!! 
 
Big Boss is willing to accept an Internal Rate of Return (IRR) of 10% to 15%; however, 
Gulf Brewing may not be willing to accept a rate this low. 
 
Big Boss believes that the economics are so favorable that a non-optimized process will be 
very economical; though it is important to stress that we do not do non-optimized work here.  
The project you define must be economically optimal.  Any system that is off the economic 
Net Present Worth (NPW) by 25%-40%, is unacceptable. 
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Scientific literature, and successful products developed by our major competitors, indicate 
that with  reasonable  precautions, alcohol  can  be successfully  removed from beer yielding 
a pleasing result. 
Taste is key to the acceptance of a NA brew.  You must select a process that produces a 
quality product. The process must not degrade any taste components, either from heat or 
from oxidation. 
 
Also, the study must be closely guarded.   We want no potential vendors of the NA technology 
or  any  current  producers  of  NA  beer  to  know  about  our  work. Therefore, there may be 
only minimal input from outside. 
 
I know you are not experts in the technology of NA beer production, but I feel confident that, 
with literature information and your fundamental engineering knowledge, an economical and 
efficient process can be defined, resulting in a competitive and profitable NA product. 
 
I will provide further instructions as information becomes available. 
 
I request an Executive Summary (2 pages) by 2015-02-08. 
 
The Preliminary Process Design report is due on 2015-02-16. 
 
C.O. Owner 
Pro-D-Zine, Inc. 
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PRO-D-ZINE 
2015 Hops&Brew Way 
Akron, OHIO 44325 
2015-01-16 
 
INTERNAL MEMORANDUM 
 
CONFIDENTIAL 
 
TO:                  Chemical&Biomolecular Engineering PD2 Class of 2015 
FROM:            C.O. Owner 
CC:    Anita Brewsky 
 
SUBJECT:      NON-ALCOHOLIC BEER FOR GULF BREWING COMPANY 
 I have informed Big Boss of your start on his NA beer project, and he is pleased.   Upon 
learning of your initial work, Big Boss met with CEO Brewsky.  Their discussion resulted in 
a better definition of premises for the NA project. 
Also, FYI -- Word is out among the brewery managers that Big Boss is very serious about 
the NA project! Anita Brewsky had an all-day meeting with the managers and they are 
convinced that the project economics must be done using the following premises: 
1.  The Gulf Brewery is in a sold-out1 position. 
2.  The Gulf Brewery's least profitable product (Prairie Premium) returns a Before Tax 
Income of $5.00/BBL. The brewery managers have made it very clear to CEO Brewsky that 
this profit is to be properly included as an Opportunity Cost of entering the market for NA 
beer. 
3.  The Gulf Brewery managers agree that the cost of brewing the regular beer, which is the 
feed to the NA process, is essentially the same as the cost of brewing any of their regular 
beers.  Except for advertising, which is addressed by the following item, the managers all 
agree that all other ex-Battery Limits Costs will be about the same for NA beer as for regular 
beer. 
4.  The brewery managers are concerned that the advertising cost for entering the NA beer 
market has not been fully appreciated.  Based on the Sales Department's experience in 
bringing a new beer to the market, the following EXTRAORDINARY advertising costs 
should be included in the economic analysis: 
- YEAR 1: $350,000 
- YEAR 2: $250,000 
-YEAR 3: $150,000 
- YEAR 4: $ 90,000  
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5.  The managers are adamantly opposed to justifying a project on the basis of an IRR of 
10%/Y.  CEO Brewsky has reached an agreement with the managers that the project 
economics will be done over a range2 of 12% to 20% NPV. 
6.  The Gulf Brewing Plant Manager has agreed that one additional operator position will be 
adequate for the NA process. 
7.  The brewery managers are understandably opposed to any changes to the brewing 
process.  Big Boss has promised management that the normal brewing process will not be 
affected by the addition of the NA plant. 
8.  Big Boss estimates that the selling price for the NA beer will be from $3 to $5 a barrel 
(117.34 L) above the selling price of Prairie Premium, but he does not want to make this 
argument unless the economics  are  poor  (i.e.,  the  NA capacity  requirements  are 
excessive  to obtain a reasonable return).  Do your economic analysis initially on the basis of 
equal netback for NA beer and Prairie Premium, but if you need to claim more netback for 
NA beer, then include that in your analysis.  Big Boss keeps reminding us to call our local 
beer distributor and inquire about the prices of regular and NA beers. 
___________________________________________________________________________
___ 
1This seems reasonable to Big Boss because, if current sales trends continue, additional 
capacity must be added at Gulf Brewing by 1999. 
2One of the managers did mention that using the 0.6 rule for relating TCI to plant capacity 
seemed reasonable.  All the managers seemed agreeable to accept an economic analysis done 
on this basis. 
 
P.S.: SOME REMINDERS 
1.  Consider excise taxes. 
2.  Don't contact 02 with the beer. 
3.  Keep the "volatiles in the beer." 
4.  Investigate capacity vs. IRR. 
5., Economically optimize the process.  Maximize NPW. 
6.  12% < IRR < 20%. 
7.  Include Opportunity Costs. 
8.  Do not "scorch" the beer. 
9.  Extraordinary advertising costs 1st 4 years. 
10. Netback on NA could exceed netback on PG. 
11. Be conservative in producing a quality product. 
 Benchmark: distillation;  
 
Please also keep in mind the environment – Big Boss and the managers may need to be 
educated about integrating “green thinking” into process design. Also, never forget: 
SAFETY IS #1 PRIORITY!!! 
